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NPIC/D-24-70
20 FEB 1970

SEMORAKDUM FOR:  Deputy Dirccter of Intelligence

SURJECT : Proposed Contract with | | 25X1
for a Fower Spectral Tensity (uality
Heasure Study at a Cost of | 25X1

i. 'This wmemorandur reguests approval for the commit-
went of funds for a contract. The specific request is
stated in Paragravh 7.

2. 8. The proposed contract deals with a new technique
for determining an objective measure of image guality in
photegraphic oné optical systerms. Currently within NPIC,
image quelity of nissions, optical viewing equipment, and
pioteographic reproductions is assessed larpely on the basis
of individual experience and a numerical ohservation called
rosolving powsr or ground resolution. The vesclving nower
is obtained from known geometric targets imaged hy the
recording system, It is determined by observation of the
swallest recognizable element of the target and ie intended
to reflect cverall system ability to image fine details.
“PIC Fhotographic Lvaluation Reports discuss image nuality
in narrative terms: i.e., "good, poor, better than,' etc.
These reports alsc present tables of auxilisry, aurerical
data, incladiug resclving power. Neo attemnt is made iIn
the repert to reconcile the image quality criteria beyend
this poirt. this is left to the reader to judge in his
particular context.

b. Use of the syster ground resclution as a quali-
tative indicater of perforrance is justified with suitshle
constraints: Lowever, as a quantitative summary measure of
werit fer technical nurposes, it is notoriocusly inadequate.

st as horsepower alone is no longer a4 suitable descriptor
of new car perfermance, so resolving power is neot sufficient
for cemparative image evaluation. Reither is unfquely
relatec to the criticsl variables eof the system.

c. A= a consequence, image evaluation 1s more an
art than a science, and 2 gap exists botween subjective
judpements and the objective measures necessary for systenm
specification, design, and quantitative analysis. £ sten
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SUBJECT:  Proposea Contract with| | for a 25X1
Power Spectrgl Vensity TQuality Mcasure Stucy
at a Cost of 25X

toward the solution is the aupmentation ¢f resolutiorn data
with other systen paramcters and thelr experimental corre-
iation with subjective responses. Until this objective is
achieved. image quality evaluatien will remain an essentially
intuitive, unrelisble, and unnecessarily costly procedure.
This situnaticen places undue reliance upon the contractor

and restricts our sbility to evaluate his results.,

d. lecently, in recognition of the Jileuma, a
variety of techniques {ec.g., modulation transfer function,
nodulation detectability response) has bLeen developed to
provide data for design, test, and ovaluation engineers.
while theorctically sound, the spproximations, targets,
time, and money required te implement them have resulted
i little more thap sophisticated techniques for estimating
resolving rower. As a result, they are not esnloyed by
NPIC. The proposed contract offers a technique that may
overcome these limitations by analyzing the image pewer
spectrur. This quantity is directly related to the image
concerned, requires no special targets, and can be measured

nd cvaluated using equipwent currently under develeopment.

3. a. Lvery image has a power speclrunm {(i.e., the
smount of radiant energy at esch spatial frequency) that is
characteristic of its spatial high frequency content--the
more high freaquencies, the better the image definition, the
sharver the edges. Ipploying a coherent optical system,
evaluation of an imape in terms of its Tower Srectral Density
(PSD) is an anproach which evercomes the single numcrical
value problems associated with resolving power--it is two
dimensional and does not reguire special targets. The

o) inment is slrcady in operation at] | 25X1

in connection with the Target Indexing Device in the NPIC 25X1
Automatic Tarpet Recognition (ATR) program. Thus, it is

now possible to investigate the application of FGD techniques

to image quality specification without having te invest

woney in more hardware and at the sane time, extend the

utility of the ATE progranm.
. The proposed project will be executed in four
phases over a one-year period:
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(1) optical systen calibration and rrelininary
experinents with known imapes,

{2) statistical design and software prevaration,
(3) experimonts with oeperational iwaces ., gngd
(4) dats analysis and report preparstion.

At the comnletion of Phase 1, the wonthly technical Teport
will include a recommendation as to whether or not the work
should be continued with a detailed justificotien.

€. The concept of irage quality assessment discussed
in the proposal is based on published research and is well
thought out- however, it has not been applied in this context.
“hile there is no guarantee of success, s positive irdication
cones from the performance of the cleoud detection device,
The potentisl payoff is extremely significant; the relaticn-
ship botween sbjective analysis and subjective judgenents of
quality is basic to every aspect of the PI effort. COnce
established, it would save timo and money and provide suid-
ance for future development efforts. The proposed contract
is considered to be worth the risk involved,

d. A comnrehensive technical report and appropriate
software will be delivered at the conclusion of the contract,
The rerort will include detailed preocedures for using image
quality asscesswment programs during routine aperation of the
Target Indexing Device.

4. o. The unsolicited proposal from| 1 38%]
L __loffers a unique opportunity to perform
tkis applled research in & TKH facility without having to
nay for the exnensive ceherent optical systewr: and film
nancling equirzent that would be required of any cther
contracter. No other rropesals will be solicited. The

estimated price of the work is These funds were 25X1
programeed as nart cf the FY-70 hudget, ]
. The nreject has heen closcly coordinated to

insure that it will net conflict with the work presently
underway in the ATE nTOCYaN,
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SERIECT:  Proposed Contract with | fer = 25X1
Power Spectral Densiiy Guslity Measure Study

st a {lost of 25X1

25X1

&, The sterility cnéa[::;:]is appropriate: the project 25X1
officer will assiyn security classifications tao the individual
repoTrts.

L. 1t 1is requested that the negotiation with[ | 22%1
| for a contrac diuct the prograrm Jescribed 25X 1
At 4 cost pot to excesd be approved.

25X1

ARTHUR C. LUNDANL
irector
National Photographic Interpnretation Center

Attachments:
1. Pronosal
2. Form 2420

APPROVED: )
o R YITRRYTRE O o e T Thpfte
deputy Director for Intelligence
Distribution:
giral - KPIC/TSSG/5C4PS (After approval)
1 - Bhl
2 - NPIC/ODArY
1 - KFIC/TSSG
I - KPIC/TSSG/RED

NPIC/TSSG/RED! (2 February 1970) 25X1

& Endls
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